' Lead and Copper Rule
Developing a Corrosion Control Treatment
MississiPPI STATE DEPARTMENT OF HEALTH Recommendation Guidance

To determine the proper Corrosion Control Treatment(CCT) recommendation for your system, you'll need
to work through this packet. This information is from a 2016 EPA guidance document
(https://www.epa.gov/sites/production/files/2016-03/documents/occtmarch2016.pdf). Bureau of Public
Water Supply (BPWS) staff are available to assist in this process, however, you'll needthe following curent
water chemistry data for finished water (entry point to distribution).

e Iron and Manganese content

e pH

e Alkalinity (mg/L as CaCO3)

e estimate of Dissolved Inorganic Carbon (DIC, carbonates and bicarbonates)

Use Appendix B on the next page to estimate DIC using pH and alkalinity. Find where the alkalinity row and
pH column meet; if data is between rows or columns, round pH down and round alkalinity to the nearest

value.

Answer the questions in the table below, working from left column toward the right. Then follow the
numbered flowchart included in this packet.

Identifying the Appropriate Flowchart for Preliminary CCT Selection

Is iron (> 0.3 ppm) or Wha}t is the What is the finished .
manganese (> 0.05 contaminant to be Use This Flowchart
ppm) in finished water? addressed? water pH?

<7.2 1

Lead only, or both 7.2t07.8 2

Lead and Copper 7.81t0 9.5 3

NO >9.5 4

<7.2 5

Copper only 7.2t07.8 6

>7.8 7

<7.2 8

YES' Lead and/or Copper > 7 0

1. Flowcharts 8 and 9 present several treatment options for lead and copper that also reduce iron and
manganese. Systems can also consider removing iron and manganese first, then using flowcharts 1through 6
to control for lead and/or copper.

Once you have worked through the necessary flowchart, complete the last page of this packet (Corrosion
Control Treatment Recommendation) and submita copyto the BPWS. This will document the system's formal
corrosion control recommendation. Shouldthe watersystem be required toinstall CCT, it may affect the class
of a system, potentially requiring a certified operator of higher class.

*Please note that you are not required to have an engineer to create the recommendation but may work with
one. An engineer's design will be required, as will BPWS approval or a Permit to Construct, priorto installing
treatment.
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FLOWCHART 1: Selecting Treatment for Lead only or Lead and Copper with pH < 7.2
[ Stort Here j

o —

Wit is ™
— < 5 mg/l a5 C— g > 15 mgfl. as C—
-.\’Ehe DIC_? s
\_L\\['/./
S-15 mg/Las C
SIS, - — — b, S - — h 4 —
Raise the pH in 0.5 unit 1. RaisethepHin0.5 | 1. Raise the pH in 0.25
increments and DICto unit incremenrts using | urit increments using |
$-10 mgfl as Cusing one of the following: ! ore of the following. |
ong of the following: o Soda Ash | s Soda Ash :
h Seea e e Potash II s Potash '
* Pctash e Caustic Soda ' s Caustic Soda
L] t tact
MEsLonE contacter e Spration e Asration
e Limestone I OR
1
Eaiiacton 2. &dd orthophosphate
» Silicates and ralsethe pd 0 7.2 |
|
OR | 7.8. |
| |
2. Add orthgphosphate |
and raisethe pH to 7.2 |
-7.8. | |
KEY: Footmotes
AlL= Actlon Level
Caustic soda= sodium hydracide (NaOH) 1. Limestone contactors may hiot be approps iate when DIC
DIC = Dissolved Inorganic Carbon >10mgl = C.

mgh a5 C = milligrams per liter as carbon
Potash = potassium carbonate (K2003)
$oda ash = sodium carbanate (NRCO3)

OCCT Evaluation Technica!l Recommendations far
Primacy Agencles ond Public Water Systems 33



FLOWCHART 2: Selecting Treatment for Lead only or Lead and Copper with pH7.2t0 7.8

-~

( starthere )
N
Y
S
.-/.' 1.\\-.
" Whatis ™
— e t—
<5 mgfLas C '\--_theDIC?/./ >25 mgfLas C
\.\_ =2
5-25 mgfLas C
) \ 4 R o J' . : v =
Raise the pH in 0.5 : 1. Raise the pHin 0.3 | | 1. Add
unit increments and | unit increments . Orthophosphate |
DIC to 5-10 mgftas C | using one of the |
using one of the following: |
a |
fallowing: : « Soda Ash |
¢ Soda Ash | « Potash I
|
*:Bckash ! * Caustic Soda |
*» Limestone '
e Sili
tontactor® | icates |
* Aeration |
1 CR I
2. Add |
| Orthophosphate i
KEY: Footnotes
AL E T 1 Cerbon dioxide feed before the limestone

Caustic spda= sodium hydroxide (Na0H)
BIC = B lved Inocganic Carbon

mgfL = € =milligrams per liter & carbon
Potash = potassum carbonate (K,00:)
Soda ash = sodium ¢ bonate {Na00;)

contactor may be necessany.

OCCT Evaluation Technical Recommendations for
Primacy Agencles ond Fublic Water Systems 34



FLOWCHART 3: Selecting Treatment for Lead only or Lead and Copper with pH of 7.8 to 9.5

( startHere /‘:

e

Y
" Whatis
~._theDIC? ~
g ~
S
<5mgfLasC 25mg/LasC

|

h 4

Ratse the DIC to 5-10 Raise the pH in 0.3
mg/L as C using one of unit increments

* Soda Ash + Caustic Soda’
¢ Potash
e Baking Soda

the following: toward 9-3.5 using:

KEY:

Al = Action Level

Beking sode = sedium bicar bonate (NeHC0;)
Caustic soda= sodium hydroxide (NaOH)
DiC = Dissotved inoeganik Carbon

mg/fL as C « milligrams per liter as carbon
Potash = potassvim carbonate {K;00 ;)

Soda &h = sadium car bonake (N&L05)

Footnotes

1. Systemsw ith copper plumbing may
oxperience coppa pitting problemswhen
operirg tpH -85 and DIC o 2 - 15,
Orhophosphate may be a batrer optan for
these gygems

2 Optimal pH range for orthophesphate is
7.2 - 7.8 but phasphate may be effettiveat
higher pH d epending on dose.
Orhophogphare effect keress islowes in
the pH range of 8 — £.5_ Systems should akd
aveid this range because of fadequate
buffering in the distribution system

OCCT Evaluation Technicol Recommendations for
Primacy Agenciles ond Public Water Systems
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FLOWCHART 4: Selecting Treatment for Lead only or Lead and Copper with pH > 9.5

-

[f StartHere )

|
v

P

" What Is\\

7\\\.the DIC? Paa |
™~ _v__/ ;
<5mgfiasC 25mg/LasC
| |
. v
Raise the DIC to 5-10 Additional lowering of
mg/fL as C using: lead may not be
possible with

Baking Soda
* Baking soda treatment. Investigate

cause of lead relegse.

KEY:

AL = Action Leved

Baking soda = sodiumn bicar bonate (NaHCO:)
DiC =Dissoved Inorganic Carbon

OCCT Evaluation Technicol Recommendations for
Primacy Agencies ond Fublic Water Systems 36



FLOWCHART 5: Selecting Treatment for Copper only with pH < 7.2

r "

f Stort Here :l
S p—

\

Y
\-

// ‘\\
< Whatis ™

.'/.

<5mgfLas C

Raize the pH in 0.5
unit increments and
DIC te 5-10 mg/Las C
using one of the
following:

+ Spda Ash

¢ Potash

¢ Limestone
contactor

KEY:

AL = Action Level

Caustic sorta = sodium ydroide (NaOH)
DIC = Disived Inarganic Carbon

mgl & £ = milligrams per liter & carban
Potash = potassium carbonate K;C0;)
Soda ash = sodium carbonare (Na002)

'\’ﬁ'le Dac?

v
I

5-35 mg/Las C

!

Raise the pHIN 05
unit increments using
one ofthe fallowing:

+ Potash
* Caustic Soda
» Aeration!

+ Silicates

foctnotes

»35 mgflas C

Y

1. Remowe DIC using
one of the following
methods:

+ Comwventional
Lime or Lime
Softening

» Membranes or
Anion Exchange,
fellowed by pH
adjustment *

OR

2. Add Orthophosphate
and ragse the pH to
72-7.8.

1. May be most appropriate 3t higher end of DIC range

2. To achieve ogxima levels consider trearing iess than 100 percent of the

water {Le., splt stream).

OCCT Evaluation Technicol Recommendations for

Primacy Agenciles ond Public Water Systems
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FLOWCHART 6: Selecting Treatment for Copper only with pH of 7.2 to 7.8

.

( startHere )
\_ e
Y
What is
<=3mgflLa % — 25 mgflasC
gflasc “_theDIC? ~ g/Las
5-25 mgflasC
— Y = = =1 R SR .
Raise the pH in 0.5 1. Raise the pH in 0.3 1, Add
unit increments and unit increments | Orthophosphate
DIC to 5-10 mg/L as C using one of the |
using one of the follpwing:
I |
fofowing » Soda Ash .
AjSodaAsh * Potash
e Botash + Caustic Soda
* Limestone
* Sili
contactor® cates
» Aeration®
|
¥EY. Fomnotes
AL = Action Level 1. Carbon dioxide feed before The EMET0ONE cONtactar may
Caustic sodta= sodtiem hydroxice (NS0H) e
DaC = Dissoived Inorganse Carbon ‘

mE/L &= € = milligrams psr Hier as cxrbon
Poxash = potassium carbonate (KL0,)
Soda =h = sodem o bonate {N2:C0x)

2. Moy be mos appropr 2ie & higher end of DIKC renge

OCCT Evaluotion Technicol Recormmendations for
Primacy Agerncies and Puhblic Water Systems

38



FLOWCHART 7: Selecting Treatment for Copper only with pH of > 7.8

'{ Start Here )
N\,
X
" What is ™.
— as C——< S— e
| <25 mgfLasC theDIc? - 225 mgfLasC
\\'\r‘//
i
h 4 hd
Raise the pH in 0.3 | 1. Add
unlt increments and |  Orthophosphate
DIC to 5-10 mgfL as C
using one of the
following:
* Soda Ash
* Potash
KEY:
AL = Action Level

DiC = Dissohmed norganic Carbon
mg/L. & €= millgrams per liter as carbon
Patash = potasium carbonate (K200 )
Soda &sh = sodium carbonate (Na,C0;)

OCCT Evaluation Technicol Recommendations for

Primacy Agencies ond Public Water Systems 319



Finished Water with pH > 7.2

Fd

.\--

Stort Here |

4

v
Y k™

_~Whatis

<5 mgflasC

"\ the DIC2~

S

> 25 meflas C

512 mgfl as C 12»251mg."l. asC
Raise the pHin 0.5 Raise the pH using Raise the pH to 7.2- Adjust the pH to 7.0
unitincrements and one of the following: 7.5 using: 7.2 using:

DICto 5-10 mgfLasC
using one of the

« Caustic Soda

e Caustic Soda

e CausticSoda
AND

» Add Blendesd
Phosphate

following: * Soda Ashand AND

« Soda Ash e e Add Blended

Phosphate * 2
. Phosphate
* Baking Soda and . sil 1
- 1 ilicates
Silicates
KEY: fontnotod:

AL = Action Level

Baking soda = sodium bitarbonate (NaH00s)
Caustic soda = sodium hydnoxdde (NaQH)

DIC = Dissolved Inongan k Carbon

mp as C=miligrams per kiter & carbon
Snda ssh = sedium carbonate [NayCO;)

1, Silicates are mos: effective when combined iron and manganase
concenwrations are bess than 1.0 mg/t.

2. The effectlveness of blended phosphate varies based on the

formulation. Additional evalustian and/or menltoring Is
recommended, See Section 3.3.2 for additional distussion,

FLOWCHART 8: Selecting Treatment for Lead and/or Copper with Iron & Manganese in

OCCT Evaluation Technicol Recommendotions for
Primacy Agencies ond Fublic Water Systems
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FLOWCHART 9: Selecting Treatment for Lead and/or Copper with Iron & Manganese in
Finished Water with pH 2 7.2

} Start Here -tl
X
, What is ™.
— Il gs C— % =5 S——
5mgllasC “_theDIC? mgfLasC
\."'\._ __,/'/
= ¥
Raise the DIC 10 5-10 | 1, Add Blended
mgfL as C using one of phosphate *
the following: oR
= Sily 1
Silicates 2. Remave sourcs
» Bakimg Soda and waler iron and/or
Blended manganese and
Phosphate ® add
orthophozphate
with pH adpisied
to 7.2-7.8.
KEY: :
AL = Action Levad Footnotes:
Baking sada = sodfium bicx torets (NAHCO;) 1. 5ilicates are most effective when combinad on and manganese
DuC = Dis=ohved Inosganx Carbon concentrations are less than 1.0 mg/L

mgfL as C = miligrams par liter a5 Carkon
o i 2. The effectivenecs of hiended phasphete varies baced en the

formulation. Additianal evalugtion and/or mongaring &
recommended. 52 Section 3.3.2 for additional discussion. Blended
phosphates are less effective far controlling copper at DiC greater
than 25 mpg/L as C.

OCCT Evaluation Technical Recommendations for
Primacy Agevncies and Pubfic Water Systems q1



‘ Lead and Copper Rule

Corrosion Control Treatment Recommendation

Missi1ssiPPI STATE DEPARTMENT OF HEALTH
WATER SYSTEM NAME: PWSID:

Upon being required to install corrosion control, the water system identified above will pursue the
following treatment:

Treatment Recommendation

Check box or explain if needed:

[J increase pH with sodium carbonate (soda ash)

[ increase pH with sodium hydroxide (caustic soda)
OJ increase pH with calcium hydroxide (lime)

[ Orthophosphate addition

[1 Orthophosphate / polyphosphate blend addition
LI Aeration

O Other:

Reason/ Rationale behind Recommendation
Summarize and/or attach relevant water quality data (ex. PCHEM data, pH, alkalinity, lead and
copper results history):

Other treatment present at the system (ex. chlorination, fluoridation)

CERTIFICATION
| certify that | am the person authorized to fill out this form and that the information contained herein is true,
accurate, and complete to the best of my knowledge and ability at the time the assessment was performed.

Name: Signature:

Title: Date:

Please complete the worksheet and submit to:
MSDH Bureau of Public Water Supply
ATTN: Lead and Copper Rule Manager
BY USPS - 570 Woodrow Wilson, P. O. Box 1700, Jackson, MS 39215-1700
or
BY EMAIL - water.lead@msdh.ms.gov or lenore. holmes@msdh.ms.gov




